We performed a numerical analysis of the results of biochemical and nutritional tests done with strains of nonfluorescent plant-pathogenic Pseudomonas spp. A total of 57 tests were used, and determinative tests which discriminated between taxa were identified. Pseudomonas andropogonis, P. caryophylli, P . corrugata, P . glumae, P . plantarii, and P . rubrisubalbicans were distinguished as distinct members of the genus Pseudomonas. Strains of P . Jicuserectae and P . meliae formed a single cluster having affinities with P . syringae. Strains of P . cissicola were allocated to Agrobacterium spp. Strains of P . avenae, P . cattleyae, P . pseudoalcaligenes subsp. citrulli, P . pseudoalcaligenes subsp. konjaci, and P . rubrilineans formed a single relatively homogeneous cluster, within which three subclusters were discerned. Strains presently identified as P . avenae and as P . rubrilineans, including the type strain of P . cattleyae, formed a single homogeneous subcluster. Strains of P . pseudoalcaligenes subsp. citrulli and P. pseudoalcaligenes subsp. konjaci formed two subclusters. Genomic probes prepared from DNAs of the type strains of P. avenae, P . cattleyae, P . pseudoalcaligenes subsp. citrulli, P . pseudoalcaligenes subsp. konjaci, and P . rubrilineans gave positive reactions with all of the strains of these species which were tested in colony hybridization studies, but not with strains of other nonfluorescent Pseudomonas spp. The G+C ratios of these type strains were all in the range from 67 to 71 mol%, and the levels of homology determined in DNA-DNA reassociation studies were all greater than 70%. P . avenae, P . cattleyae, P . pseudoalcaligenes subsp. citrulli, P . pseudoalcaligenes subsp. konjaci, and P . rubrilineans are considered to be members of a single species, P . avenae, with P . cattleyae and P . rubrilineans as junior synonyms; P . pseudoalcaligenes subsp. citrulli and P . pseudoalcaligenes subsp. konjaci are proposed as subspecies.
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Other nonfluorescent plant-pathogenic pseudomonads which are poorly characterized (22) or which have not been included in comparative studies are P. cissicola (Takimoto 1939) Burkholder 1948 , P. Jicuserecfaa Goto 1983 , P. meliae Ogimi 1981 , P. plantarii Azegami et al. 1987 , and P. pseudoalcaligenes subsp. konjaci Goto 1983 A numerical analysis of results of biochemical and nutritional tests performed with strains of nonfluorescent plantpathogenic Pseudomonas spp. (16) suggested that P. avenue, P. cattleyae, P. pseudoalcaligenes subsp. citrulli, and P. rubrilineans form a single homogeneous group, which was called the "avenae" cluster (16) . The close relationship of the members of the avenae cluster was supported by the results of a preliminary study of colony hybridization performed with total genomic DNA probes prepared from P. avenue and P. ruhrilineans. Although biochemical and nutritional test results appeared to differentiate P. pseudoalcaligenes subsp. konjaci as a single separate cluster, strains of this subspecies exhibited partial colony hybridization with DNA probes, indicating that it has some affinity with the avenae cluster. These results indicated that P . avenue, P. cattleyae, P. pseudoalcaligenes subsp. citrulli, and P . rubrilineans are synonymous, with the name P. avenue having precedence, and P. pseudoalcaligenes subsp. konjaci is perhaps best considered a subspecies of P . avenue (16) .
In this study we investigated the genomic relationships of nonfluorescent plant-pathogenic Pseudomonas spp., with special reference to the acidovorans DNA-rRNA homology group, and the resulting data are interpreted below together with data from the previous work (16) .
MATERIALS AND METHODS
Strains used. All of the strains used in this study were obtained from the International Collection of Micro-organisms from Plants (ICMP), Department of Scientific and Industrial Research Plant Protection, Auckland, New Zealand (Table 1) . Cultures were maintained by serial transfers at 2-month intervals on yeast extract phosphate agar (38) and were stored at 8°C.
Biochemical and nutritional tests. Media were inoculated with faintly turbid suspensions (10' CFUIml) that were prepared by dispersing cells from 24-to 48-h-old yeast extract phosphate agar cultures in sterile deionized water. Solid media in tubes were inoculated by streaking suspensions with a nichrome wire loop (diameter, 2 mm) or by stabbing with a wire dipped in a suspension. Liquid media were inoculated with 1 or 2 drops of a suspension by using a Pasteur pipette. Incubation was at 25°C.
The Gram reactions of air-dried bacterial suspensions of all strains grown on yeast extract phosphate agar slopes were tested by using the staining modification of Hucker (3) and the elution procedures of Bartholomew (1) . Oxygen requirements were also tested (37) . Fluorescent pigment production was investigated by using modified medium B of King et al. (18) (Dansk Standard-Merck 1982 Handbook) in which 1.8 g of K,PO, replaced K,HPO,. Flagellar insertion and the cell morphology of type strains were determined by staining bacterial suspensions on Formvar-Curdon-coated 400-mesh grids with 0.7% phosphotungstic acid (pH 7.2) and examining the prepared grids with a JEOL model Jem 1200EXII electron microscope.
Isolates were examined for levan production, oxidase activity, arginine dihydrolase activity, and induction of a hypersensitive reaction in tobacco (Nicotiana tabacum L.cv. White Burley) (19) . Pectolytic activity was tested on pectate gels at pH 5 and 8 (15) ; pitting of gels at pH 5 is caused by the action of polygalacturonase, and pitting of gels at pH 8 is caused by pectate lyase.
Strains were tested for the following characteristics by using methods described by Dye (8) : ability to reduce nitrate and nitrite; acid, alkaline, and peptonization reactions on purple milk; amylase activity with potato starch and soluble starch; utilization of Tween 80; growth at 4" and 41°C; production of urease (two methods [4, 71) ; ability to liquefy gelatin (5) ; and accumulation of poly-P-hydroxybutyrate granules in cultures grown on modified medium B of King et al. (9) . Nitrate reductase activity was tested by using the medium of Young (37) ; for this test all of the strains were cultured in the presence and in the absence of nitrate under anaerobic conditions, and the controls were strains that were inoculated and incubated on both media in air. Growth in the presence, but not in the absence, of nitrate under anaerobic conditions was evidence that nitrate reductase activity was present.
The carbon source utilization patterns of strains were compared by using the methods described by Dhanvantari et al. (7); we determined the ability of strains to grow on basal medium containing adonitol, L-arabinose, cellobiose, dulcitol, erythritol, lactose, maltose, melezitose, melibiose, raffinose, rhamnose, sucrose, trehalose, D-xylose, butane-2, 3-dio1, erythritol, inositol, D-sorbitol, anthranilate, benzoate, glutarate, lactate, laevulinate, malonate, oxalate, propionate, succinate, D-( -) -tartrate, L-( +)-tartrate, m-tartrate, p-alanine, 2-aminopentanoate7 ethanolamine, tryptamine, inulin, salicin, and dextrin. Surface-dried agar plates were inoculated by using an automated 10-point inoculator. Results were scored after 7, 14, 21, and 28 days.
Extraction of chromosomal DNA. Chromosomal DNAs of the type strains of P. avenae, P. cattleyae, P. pseudoalcaligenes subsp. citrulli, P . pseudoalcaligenes subsp. konjaci, and P. rubrilineans were extracted by lysing washed cell suspensions with lysozyme, pronase, and sodium dodecyl sulfate as described previously (20) . For P. rubrilineans ICMP 254T (T = type strain), saline-EDTA buffer (150 mM NaCl, 10 mM EDTA; pH 8.0) was used instead of TES to inhibit endonuclease activity. Lysates were subjected to serial extraction with equal volumes of water-saturated phenol, 1: 1 phenol-chloroform solution (chloroform-isoamyl alcohol, 24:1), and chloroform solution. Nucleic acids were precipitated with ice-cold ethanol and redissolved in TE buffer (pH 8.0) (20) . DNA was further purified by treating it with 10 pg of RNase A per ml and repeating the procedures described above, from extraction with phenol on.
Labeling DNA. Reference strains were labeled with 32P by nick translation, using a kit obtained from Bethesda Research Laboratories, Life Technologies, USA, and following the protocol recommended by the manufacturer.
Colony hybridization. We made a preliminary qualitative determination of the levels of DNA homology for the type strains of all species and all available strains of P . avenue, P. cattleyae, P . pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P. rubrilineans by performing colony hybridization experiments, using DNAs prepared from the type strains of P. avenue, P. cattleyae, P. pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P. rubrilineans.
The strains being tested were dot-inoculated onto Hybond-N membranes on yeast extract nutrient agar and incubated overnight at 27°C. DNA was liberated and bound to membranes by using procedure 1 of Maniatis et al. (20) . Prehybridization, hybridization, and stringent washing were performed at 65°C (20) . X-ray film was exposed to filters for 18 h at -70°C.
G+C ratios. The G + C ratios of the type strains of P. avenue, P. cattleyae, P. pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P. rubrilineans were determined by the method of Ulitzur (33), using DNA prepared from P. avenue as the standard and the value of De Vos et al. (6) of 70.8 mol% for this DNA, DNA-DNA reassociation. The direct binding method described by Johnson (17) was used for DNA-DNA reassociation. DNA was sheared by 10 passages through a type 26swg hypodermic needle. Hybridization was conducted at 65°C. Two membranes (diameter, 1.5 cm) for each test organism were included in each study, and hybridization was conducted by using high (150 &ml) and low (75 pg/ml) concentrations of competitor DNA. Counts were made in water by using a Beckman model LS2800 scintillation counter. DNA-DNA reassociation values were calculated by using the relationship % homology = [(C -C")/(C -C')] X 100, where C is the counts per minute for labeled reference strain DNA without competition, C' is the counts per minute for labeled reference strain DNA in homologous competition, and C" is the counts per minute for labeled reference strain DNA in heterologous competition.
Because different values were obtained with some reciprocal pairs (P. cattleyae and P . pseudoalcaligenes subsp. citrulli; P. cattleyae and P. pseudoalcaligenes subsp. konjaci; and P. pseudoalcaligenes subsp. citrulli and P . pseudoalcaligenes subsp. konjaci), the experiment was repeated for these organisms by using the type strains of P. 
RESULTS
Numerical analysis of biochemical and nutritional test results. Some strains exhibited limited growth on the basal medium, and therefore a visual comparison was made between growth on test plates and growth of controls, A formal analysis determined that the best discrimination was achieved by using data recorded on day 14. Growth rates were recorded as positive or negative. An analysis in which centroid linkage was used was performed to disclose similarity clusters. Test data were then grouped according to cluster identification to discover which combination of associated tests uniquely identified each cluster ( Table 2) .
Eleven clusters of strains with similarity values greater than 80% were identified from the dendrogram formed by centroid linkage of data (Fig. 1) .
Separate clusters containing most strains of each taxon were formed by P. andropogonis (23 of 23 strains), P . caryophylli (5 of 5 strains), P. cissicola (3 of 4 strains), P , corrugata (6 of 7 strains), P. glumae (5 of 5 strains), and P. plantarii (6 of 6 strains); P. ficuserectae (3 strains) and P. meliae (1 strain) formed a single cluster.
A heterogeneous cluster at the 80% similarity level contained P. avenae (13 of 13 strains), P. cattleyae (2 of 3 strains), P. pseudoalcaligenes subsp. citrulli (7 of 8 strains), P. pseudoalcaligenes subsp. konjaci (3 of 3 strains), P. rubrilineans (13 of 13 strains), and P. rubrisubalbicans (9 of 10 strains). Within this cluster, further subdivisions were observed at the 85% similarity level. An "avenae-rubrilineans" cluster comprised 10 of the 13 strains of P. avenae, 11 of the 13 strains of P. rubrilineans, and type strain ICMP 2826 of P. cattleyae. The "citrulli" cluster comprised seven of the eight strains of P . pseudoalcaligenes subsp. citrulli, two strains of P. avenae isolated from Eleusine coracana L.
(strains ICMP 7083 and ICMP 7084), one strain of P. rubrilineans isolated from Canna indica L. (strain ICMP 7460), and P. cattleyae ICMP 8654. The "konjaci" cluster comprised all three strains of P. pseudoalcaligenes subsp. konjaci. P. rubrisubalbicans was divided into three groups at this level.
Six strains, P. avenae ICMP 3960 (from Oryza sativa L.), P. cattleyae ICMP 3992, P. cissicola ICMP 8561, P. pseudoalcaligenes subsp. citrulli ICMP 6521, P. rubrilineans ICMP 5811, and P. rubrisubalbicans ICMP 3112, did not group with the other strains in clusters.
No strains of P. Jicuserectae or P. meliae accumulated poly-P-hydroxybutyrate granules, and two strains of P. ficuserectae (strains ICMP 7848T and ICMP 7849) were positive in levan production and hypersensitivity reactions and negative in reactions for oxidase, pectolytic, and arginine dihydrolase activities (group Ia reactions in the LOPAT determinative scheme 1191).
Genomic data. (i) Colony hybridization. DNA probes prepared from the type strains of P. avenae, P. cattleyae, P . pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P. rubrilineans gave clear positive reactions with all strains of these species, with the single exception of P. pseudoalcaligenes subsp. citrulli ICMP 6521. These probes gave no reactions with the other strains in the study, including the type strains of P. andropogonis, P. caryophylli, P. cissicola, P . corrugata, P. ficuserectae, P. glumae, P. meliae, P. plantarii, and P. rubrisubalbicans.
(ii) G+C ratios. Using the G+C ratio of the type strain of (iii) DNA-DNA reassociation. There was no significant difference between the results obtained with high and low competitor DNA concentrations. The differences in homology values according to which strain was the reference and which strain was the competitor almost reached significant levels ( P = 0.0532). Analyses of these data after arc-sine transformation gave similar results. The results of DNA-DNA reassociation experiments were expressed by combining the values for high and low competitor DNA concentrations with the values obtained when we used strains reciprocally as reference and competitor strains ( Table 3 ). The highest level of similarity was between P. avenae ICMP 3183T and P. rubrilineans ICMP 254T (85.7%), and the lowest level of similarity was between the P. avenae ICMP 3183T and P. pseudoalcaligenes subsp. konjaci ICMP 7733T (70.1%).
DISCUSSION
Unless otherwise indicated, the organisms which we examined were confirmed as gram-negative , aerobic rods that were motile by means of one or more polar flagella; therefore, these bacteria were classified as Pseudomonas spp. These isolates were nonfluorescent strains which accumulated poly-P-hydroxybutyrate granules.
Centroid linkage analysis produced unambiguous clusters at the 80% similarity level.
P . andropogonis, P . caryophylli, P . glumae, P . corrugata, and P . plantarii. Strains of P . andropogonis, P . caryophylli, P. glumae (solanacearum DNA-rRNA homology group), P. corrugata ("fluorescens" DNA-rRNA homology group [6] ), and P. plantarii formed separate clusters. Our test data did not group species together in their DNA-rRNA homology groups, Therefore, in this study we demonstrated the utility of selected determinative tests, but this study was not a comprehensive phenetic analysis.
P . cissicola. The following strains from M. Goto, were deposited in the ICMP as neotype and cotypes of P. cissicola: ICMP 4289T (= Goto PCIT), ICMP 4290 (= Goto PC2), and ICMP 4291 (= Goto PC3). Subsequently, Goto ( l l a ) reported that strain ICMP 4289T (= Goto PCIT) was unsuitable as the type strain and offered another culture as strain Goto PC1 (= ICMP 8561). P. cissicola ICMP 4289T, ICMP 4290, and ICMP 4291 formed a single cluster. Strain ICMP 8561 was not allocated to any cluster. Our data indicated that strain ICMP 8561 is not representative of the species and that strain ICMP 4289T is representative, along with the cotype strains. De Vos et al. (6) examined strains NCPPB 2982T (= ICMP 4289T) and ICMP 4290 and concluded that these strains did not fall within DNA-rRNA hybridization groups associated with plant-pathogenic Pseudomonas spp. or Xanthomonas spp. Stead (29) examined ICMP 4290 and 4291 and showed that these organisms correspond to Agrobacterium sp. in their fatty acid profiles. An examination of the flagellar insertion of strains ICMP 4289T, ICMP 4290, and ICMP 4291 showed these organisms are all motile by means of peritrichous flagella, which is consistent with identification as Agrobacterium sp. These strains should be allocated to Agrobacterium sp., until identification to species can be made. The type strain of the taxon is strain ICMP 4289 (= NCPPB 2982) and not strain ICMP 8561, which was incorrectly identified as the type. If in the future strains of a Unless stated otherwise, the standard error was 3.84% (based on four
The standard error was 6.97% (based on eight replicates of two competitor ' The standard error was 8.04% (based on six replicates of two Competitor replicates of two competitor DNA concentrations with reciprocal pair\).
DNA concentrations with reciprocal pairs plus four repeats).
DNA concentrations with reciprocal pairs plus two repeats).
plant-pathogenic Pseudomonus species which produce a disease of Cissids sp. are isolated, then these organisms will represent a new species. P . jcuserectae and P . meliae. Strains of P. jicuserectae and P . meliae formed a single cluster. Because P. jifiruserectae ICMP 784gT and ICMP 7849 were in LOPAT group Ia, these species may be incorrectly classified members of P . syringae van Hall 1902 and may be pathovars of that species. This identification depends on the observation made in this study that the strains do not accumulate poly-P-hydroxybutyrate granules, a result which differs from the result in the original description (11). It is supported by the finding (6) that the type strain of P. meliae is a member of the "fluorescens" DNA-rRNA homology group. P . avenae, P . cattleyae, P . pseudoalcaligenes subsp. citrulli, P . pseudoalcaligenes subsp. konjaci, and P . rubrilineans. Most strains of P . avenae, P . cuttleyae, P. pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P. ruhrilineuns formed a single cluster at a similarity level of 85%; this cluster comprised 36 of the 40 strains of these species.
The similarity of these taxa was supported by the results of genomic studies (colony hybridization, G+C ratios, and DNA-DNA reassociation).
The results of colony hybridization experiments in which we used DNA probes derived from the type strains of P . avenue, P. cattleyae, P . pseudoalcaligenes subsp. citrulli, P. pseudoalcaligenes subsp. konjaci, and P . rubrilineans indicated that all strains of these species exhibited qualitatively high levels of DNA homology compared with strains of the other nonfluorescent Pseudomonas species examined and could be considered members of a homogeneous group.
The G + C ratios of the type strains of P. cattleyae and P. rubrilineans were both 71 mol%; these values differ slightly from those given previously (6) (68.6 and 69.0 mol%, respectively). P. pseudoalcaligenes subsp. citrulli had a G+C value of 68 mol%, which is identical to the value found (6) for other authentic strains of P . pseudoalcaligenes subsp. citrulli. The G+C value for P . pseudoalcaligenes subsp. konjaci was 67 mol%, which is identical to the value reported previously (1 1). Other workers have recorded comparable values (72 mol% for P . avenue [24] and 66 mol% for P. pseudoalcaligenes subsp. citrulli [ l l , 251) . The similarities in the G+C values for the type strains of different species indicate a similarity in DNA structure and support the hypothesis that these strains are closely related within a common genus.
The DNA-DNA reassociation values for P. avenue, P. cattleyae, P . pseudoalcaligenes subsp. citrulli, P. pseudoulculigenes subsp. konjaci, and P. rubrilineans were all greater than 70%. The Ad Hoc Committee on the Reconciliation of Approaches to Bacterial Systematics of the International Committee of Systematic Bacteriology (35) stated that bacterial species should be classified on the basis of DNA-DNA reassociation data and that strains which share more than 70% DNA-DNA homology and have a difference in melting temperatures of less than 5°C should be considered to be in the same genomic species. Although we were unable to determine differences in melting temperatures, the DNA-DNA homology data for the species which we examined indicate that these organisms can be considered members of a single genomic species according to this criterion.
DNA-DNA reassociation studies provide a useful measure of similarity between strains (21). However, the practical problems connected with establishing DNA-DNA reassociation values also limit their use in general taxonomic studies for many laboratories at present (12) . Furthermore, the failure of reassociation studies to give expression to low levels of homology has been noted previously (12) , as have the significance of experimental error in reassociation studies and the extent to which this is ignored in the interpretation of data (12, 28) . Experimental error may set a limit on the utility of reassociation values in taxonomic studies until improved methods overcome this difficulty. The information above suggests that too little is known about the details of DNA-DNA reassociation and the many factors which influence it and its quantitative measurement for DNA-DNA reassociation alone to be the sole arbiter of the taxonomic status of species (21) . However, for nomenclatural purposes, comparisons of type strains give useful information in terms of the strains as name bearers (27) .
Notwithstanding the qualifications indicated above concerning the interpretation of DNA-DNA reassociation data, our results support the proposal that the plant pathogens belonging to the acidovorans DNA-rRNA group (6) (the avenae cluster [16] ) are members of one genomic species. Therefore, in genomic and phenetic terms these organisms can be considered members of a single species; P . avenue is the basonym of this taxon. Figure 1 shows that the P . avenue cluster was divided into the subclusters described below.
(i) P . avenae and P . rubrilineans. Strains of P . avenae and P. rubrilineans were indistinguishable on the basis of our test results, which supported the proposal (23) that these species are synonymous. The strains were obtained from Saccharum spp. or Zea spp; no subclusters associated with these different hosts were identified.
(ii) P . pseudoalcaligenes subsp. citrulli. P . pseudoalcaligenes subsp. citrulli strains and P. avenue strains obtained from E. coracanu formed a subcluster. Schaad et al. (25) considered P. pseudoalcaligenes subsp. citrulli to be distinguishable from P. avenue on the basis of differences in nitrate reductase activity and glucose, propanol, ethanol, and ethanolamine metabolism, Our results were the same for ethanolamine metabolism but differed for nitrate reductase activity and glucose metabolism. De Vos et al. (6) also In practice, subspecies are distinguished by using phenetic data, although some genomic methods of analysis may have the potential to discriminate taxa at this level (30) . Subspecies are fragile taxa, which are distinguishable by relatively small numbers of tests. The tests which distinguish the subspecies of P. avenue are shown in Table 4 . Bradbury (2) has noted that there is variability between the results reported previously (11, 25) for P. pseudoalcaligenes subsp. citrulli and P. pseudoalcaligenes subsp. konjaci. The results reported in this paper for arabinose and malonate utilization, alkaline reaction to milk, and growth at 4°C also differ from the previously reported results.
On the basis of a numerical analysis of the results of polyacrylamide gel electrophoresis of soluble proteins, Van Zyl and Steyn (34) recently reported that strains of P. avenue form a cluster that is distinct from P. avenue subsp. citrulli, P. rubrilineans, P. setariae (Okabe 1934) Savulescu 1947, and P. acidovorans (Comamonas acidovorans) den Dooren de Jong 1926. This finding, particularly the relative positions of P. acidovorans and P. rubrilineans in relation to P. avenue, is at variance with our data, as well as the data of Ramundo and Claflin (23) and Willems et al. (36) . Confirmation of the authenticity of the strains as members of P. avenae was not reported by Van Zyl and Steyn (34) , and the type strain of P. rubrilineans only was included. The high level of heterogeneity in the protein patterns (0.45 S , between the strains of P. avenue) and the position o f P. acidovorans suggest that the analysis of these authors (34) was not robust and that their claim that polyacrylamide gel electrophoresis of soluble proteins is a reliable tool for everyday phytobacterial practice may be premature.
P. setariae was not included on the Approved Lists of Bacterial Names (26) and is represented by a single strain isolated from rice (strain ICMP 3960 [NCPPB 1392), identified as P. avenue. This strain was atypical of P. avenae in our phenetic study, but had affinities with this species when it was examined in DNA colony hybridization experiments.
If the strains used by Van Zyl and Steyn (34) are confirmed as members o f f . avenae, then this species may be more heterogeneous than is thought at present. Perhaps the strains of Van Zyl and Steyn, the strains which were isolated mainly from rice, represent another subspecies. Hu et al. (16) reported overlapping host ranges for strains of these pathogens. However, unpublished data (39) support previous findings that P. avenue and P. rubrilineans share common hosts (23) and that P. avenue subsp. avenue, P. avenue subsp. citrulli, and P. avenae subsp. konjaci are distinct in their host ranges.
An examination of the sources of the strains used in this study confirmed that Zea mays and Zea mexicana are natural hosts of P. avenae subsp. avenue. Bradbury (2) recorded an additional seven hosts for this taxon. For P. avenue subsp. citrulli, authentic strains have been isolated from Citrullus lunatus (Thunb.) Matsum. and Nakai and Cucumis melo L. Strains have also been isolated from Canna indica, Cattleya sp., and E . cnracana, indicating that these plant species may also be hosts of this subspecies. P . cattleyae. P. cattleyae ICMP 2826T and ICMP 8654 were included in P. avenue. Strain ICMP 2826T was included in P. avenue subsp. avenue, and strain ICMP 8654 was included in P. avenae subsp. citrulli. P. cattleyae ICMP 3992 was a fluorescent strain that exhibited the reactions of members of group Ia of the LOPAT determinative scheme (19) and can be considered a misidentified strain of P. syringae. Because the type strain of P. cattleyae is allocated to P. avenue subsp. avenue, P. cattleyae is proposed as a junior subjective synonym of P. avenue. P . rubrisubalbicans. The P. rubrisubalbicans strains formed a single cluster at a similarity level between 80 and 85%. Although P . rubrisubalbicans formed a cluster with P. avenue at the 80% similarity level, this species can be considered distinct from P. avenue because the type strain is a member of the solanacearum DNA-rRNA group (6) .
Epilogue. More authentic strains are needed for examination (32) to confirm the taxonomic status and relationships of P. cattleyae, P. cissicola, P.Jicuserectae, P. rneliue, and P. pseudoalcaligenes subsp. konjaci.
Increasingly, the classification of bacteria is guided by the results of genomic studies, particularly at taxonomic levels above species (21, 35) . P. avenue now comprises all validly named plant-pathogenic species in the acidovorans DNArRNA homology group (6) . Further studies may show that this species should be reclassified in the genus Comamonas or in a related genus, based on the reclassification of P. acidovorans den Dooren de Jong 1926 in the genus Comamonas (31) . Similarly, the other species classified above in the solanacearum DNA-rRNA homology group of the genus Pseudomonas may be allocated to another genus. Such reclassifications can be considered when more extensive comparative studies have produced phenetic descriptions which give distinct circumscriptions of these genera (21) .
